###### Article summary

Article focus
=============

-   To determine the feasibility of routinely collecting population-based patient-reported outcomes (PROMs) of cancer survivors to gather information on quality of life (QoL) and cancer-related morbidities that can be used to inform the development of a national PROMs programme for cancer.

Key messages
============

-   Collection of population-based information on QoL from cohorts of cancer patients who are 1--5 years postdiagnosis through cancer registries is feasible.

-   The best QoL was reported by those in remission and with no other long-term conditions.

-   Information obtained by widespread extension of this methodology will enable health economies to compare outcome across provider organisations and facilitate provision of enhanced services to meet the needs of cancer survivors.

Strengths and limitations of this study
=======================================

-   Findings relate to the largest European survey of survivors of multiple cancer types at clearly defined time points from diagnosis.

-   The study design eliminates many of the criticisms which have hindered the collection of population-based cancer PROMs data in the past.

-   English cancer registries provide a reliable denominator population from which to identify eligible participants.

-   The questionnaires for the four cancer groups were identified as having face and content validity by a panel of health and social care professionals prior to use, following review by consumers and consultation with cancer charities.

-   The presence of multiple cancer groups, time points and some missing data may have resulted in a lack of power for certain analyses.

-   Selection bias may have arisen through differences in-response rates according to cancer group, deprivation category and age.

-   The study excluded those treated in the private sector.

Introduction {#s1}
============

In total, 1.8 million people are living with and beyond a diagnosis of cancer in England and prevalence is predicted to increase by 3% per annum.[@R1] Cancer treatments are effectively reducing mortality and extending life, yet there is evidence that physical, psychological and social needs are not being addressed by the health and social care services, with individuals reporting significant unmet needs.[@R2] There is a lack of robust population-based information from which the prevalence, and impact, of disease-associated and treatment-associated morbidity burden can be ascertained and policy for appropriate interventions developed.[@R3] It has been equally difficult for health economies to compare the quality of health of those following treatment for cancer to those living with other long-term conditions (LTCs). These deficits have hampered the provision of comprehensive robust services for this growing population.[@R4]

In the USA, a number of significant initiatives have been launched to systematically measure health outcomes in cancer survivors using patient-reported outcome measures (PROMs) through the National Cancer Institute and American Cancer Society.[@R3] [@R5; @R6] In Europe, at least one regional cancer register has started to collect PROMs via approaches made through the treating clinical teams.[@R7] [@R8] The focus of PROMs work to date has been on refining treatment decision-making for individuals and determining the methodological approaches to implementation and analysis.[@R5; @R6] [@R9; @R10; @R11] These efforts have yet to feed through into major national health system service improvement initiatives. The evaluation of patients' experiences of cancer care in England, through the National Cancer Patient Experience Survey, has resulted in care provider organisations and commissioners being able to identify areas of strengths and weakness in acute cancer care provision.[@R12]

Our objective was to determine the feasibility of routinely collecting population-based PROMs of cancer survivors (via a postal survey of individuals identified from cancer registry information), without introduction from clinicians or researchers known to participants, to gather information on quality-of-life (QoL) and cancer-related morbidities that can be used to inform the development of a national PROMs programme for cancer. Feasibility was assessed, for example, by evaluating the response rates, level of questionnaire completeness and the number of complaints from participants. Findings reported in this paper are a summary of the analyses which are available in comprehensive form from the department of health (DH) website (<https://www.wp.dh.gov.uk/publications/files/2012/12/9284-TSO-2900701-PROMS.pdf>).

Methods {#s2}
=======

Study design {#s2a}
------------

A cross-sectional postal survey was undertaken of individuals with a diagnosis of breast, colorectal, non-Hodgkin\'s lymphoma (NHL) or prostate cancer 1, 2, 3 and 5 years earlier. These four time points were chosen to gain an understanding of whether PROMs varied over time. Patients attending private healthcare centres (estimated to be less than 5% of cases) were excluded as the aims of this study focused on the assessment of PROMs within the National Health Service (NHS) in England.

Cohort identification and survey process {#s2b}
----------------------------------------

Three cancer registries (Thames Cancer Registry, Eastern Cancer Registry and Information Centre and West Midlands Cancer Intelligence Unit) were chosen as representative examples of the eight cancer registries in England. They provided information on all relevant cancer diagnoses[@R12] (see online supplementary file 1) between 1 February 2010 and 30 April 2010, 1 February 2009 and 30 April 2009, 1 February 2008 and 30 April 2008 and 1 February 2006 and 30 April 2006. The individual study cohorts for each cancer at time points 1, 2, 3 and 5 years from date of recorded diagnosis were compiled through the identification of the 312 cases diagnosed most closely to a specified time point (First of February for each year). Cases were excluded if under the age of 16 years, deceased or not known to have a UK address.

Identified participants were sent a questionnaire by post by the survey provider, *Quality Health*. This was sent under cover of a standard introductory letter with the letter-head of the cancer centre most recently recorded by the cancer registry as having provided treatment. The survey covered patients attending 70 of 160 (43%) acute NHS Trusts delivering cancer care in England during 2011, although we were unable to determine whether these were representative of all patients. Patients consented to take part in the survey by returning questionnaires and declined by not returning them, or by returning blank questionnaires. Two reminders were sent to non-responders. Checks for deceased patients were undertaken by the registries at four separate time points in the survey process to ensure that attempts were not made to contact deceased individuals.

Details of a dedicated free phone telephone helpline, staffed 24 h/day, were provided so that the queries of any respondents could be resolved.

Questionnaire design and content {#s2c}
--------------------------------

Questionnaires were developed for each cancer group. Content was identified through the literature review, commissioned expert reviews,[@R13; @R14; @R15] consultation with patient groups, cancer charities and expert advisory groups. In this way, the views of multiprofessional clinicians and service users were captured (see online supplementary files 2--5).

Generic content included Demographic and treatment-related questions adapted from the National Cancer Patient Experience Survey.[@R12]Self-reported response to treatment and disease status.Amount of physical activity performed each week quantified according to the Chief Medical Officer of England\'s recommendations.[@R16]The presence or absence of LTCs other than cancer, using a list widely used in English DH surveys.EQ5D: A five-item generic health-related QoL measure[@R17; @R18] chosen as it is a generic measure of health status widely used to evaluate population health in England.[@R17]Social Difficulties Inventory (SDI): A cancer survivor-specific measure covering wider QoL domains[@R19; @R20; @R21] including information on the social consequences of cancer.Experience of care: relevant items to these phases of the cancer pathway were taken from the National Cancer Patient Experience Survey Questionnaire.[@R22]Fear of recurrence and dying: these items were generated by the project team and cognitively tested on representative sample groups prior to this pilot survey.Individual components on psychological issues and work status identified through the literature as being important to cancer survivors, but not covered by other components of the survey.[@R23] [@R24]

Tumour-specific content included Functional Assessment of Cancer Therapy (FACT) tumour-specific components (FACT-B, FACT-C, FACT-Lym and FACT-P for breast, colorectal, NHL and prostate cancer).[@R25]

Cognitive testing was performed on the four site-specific versions of the questionnaire prior to their general use. This was carried out by sending questionnaires to volunteers (identified through cancer charities and the survey provider) prior to participating in a telephone interview. This style of testing was used to determine the population\'s ability to complete the questionnaire independently and to follow routing and other instructions in the questionnaire without prompting or help. Appropriate alterations were then made to the questionnaire. The two required changes were the omission of a similar item from the FACT-B and FACT-P questionnaires 'I am able to feel like a woman' and 'I am able to feel like a man', because these questions were found to be confusing and unacceptable to volunteers.

Data handling/analysis {#s2d}
----------------------

Age (at time of survey) was categorised as \<55, 55--64, 65--74, 75--84 and ≥85 years. Self-reported ethnicity was grouped into white, asian, mixed, black and other. Deprivation category was based on the complete index of multiple deprivation.[@R26] This was derived from the lower super output area (small census area) associated with their place of residence at the time of completing the survey and used because the survey did not include questions related to income or educational level.

Participants were asked if they had any LTC other than their cancer diagnosis and were asked to tick the appropriate LTCs. This variable was categorised into 'no other', 'one other' and 'two or more LTCs'.

A crosswalk algorithm was used to convert the 5L EQ5D to the 3L version, allowing a weighted-health score to be assigned for each individual.[@R27] The UK population data were used to calculate weighted scores (range −0.5 to 1 (perfect health)). Due to skewness, this outcome variable was categorised and ordered logistic regression was undertaken. Three categories representing 'high', 'medium' and 'low' QoL scores were defined for ease of interpretation; these comprised scores equal to 1, less than 1, but greater than or equal to 0.5 and less than 0.5. ORs should be interpreted either as the odds of being in group 2 (medium QoL scores) or group 3 (low QoL scores) compared with group 1 (high QoL scores) *or* the odds of being in group 3 (low QoL scores) compared with group 1 or group 2. Although this was not a standard approach and meant that information and perhaps discriminatory power was lost, our model parameterisation enabled a more natural interpretation of EQ5D QoL data. Furthermore, when comparisons were made with other alternative models, such as tobit regression, findings were very similar.

Cancer-specific questions from FACT[@R25] were used as explanatory variables in this analysis (FACT total score could not be calculated as only the cancer-specific subscale questions were included). Patient-reported treatments were used in the analyses and treatment combinations were categorised for each cancer site with the most common combination used as the reference group. Given the study design, participants who had survived a year or more and who reported still receiving treatments when they completed the survey were likely to be receiving treatment for advanced or recurrent disease.

Statistical methods {#s2e}
-------------------

The χ² tests were used to compare categorical variables. Descriptive statistics were compared across cancer sites, but the statistical models were stratified by cancer site. Variables were entered into the logistic regression model based on their a priori clinical and public health importance after agreement by the study investigators. Formal variable selection procedures were not invoked primarily due to statistical problems associated with these data-driven procedures[@R28] and, second, so that findings could be compared consistently across cancer sites and time points. Statistical significance was set at 1% to minimise the chances of false-positive associations. All analyses were undertaken using STATA V.12.1.

Ethics and governance {#s2f}
---------------------

Approval was given to approach patients without informed consent by the National Information Governance Board (see online supplementary file 6) as the study was performed as service evaluation.[@R29]

Results {#s3}
=======

Participants {#s3a}
------------

Questionnaires were sent to 4992 individuals, 126 (2.5%) of these had moved or died prior to receiving the questionnaire resulting in a final sample size of 4866. In total, 3300 completed questionnaires were received (66% of the study sample). Of the surveys received by participants, the response rate was 68% (3300/4866).

Response rates {#s3b}
--------------

Response rate varied significantly between cancer groups ([table 1](#BMJOPEN2012002317TB1){ref-type="table"}): 69.4% in the prostate group compared with 62.3% in the NHL group (p\<0.001).

###### 

Demographic data of responders and non-responders

                                 Responders (n=3300)   Non-responders (n=1692)                              
  ------------------------------ --------------------- ------------------------- ------ ----- ------ ------ ------
  Cancer group                   χ^2^=18.8, p\<0.001                                                        
   Breast                                              854                       25.9   394   23.3   1248   68.4
   Colorectal                                          802                       24.3   446   26.4   1248   64.3
   NHL                                                 778                       23.6   470   27.8   1248   62.3
   Prostate                                            866                       26.2   382   22.5   1248   69.4
  Age (years)                    χ^2^=108, p\<0.001                                                         
   Under 55                                            467                       14.2   282   16.7   749    62.3
   55--64                                              692                       21.0   335   19.8   1027   67.4
   65--74                                              1108                      33.6   414   24.5   1522   72.8
   75--84                                              835                       25.3   434   25.6   1269   65.8
   85+                                                 198                       6.0    227   13.4   425    46.6
  IMD category                   χ^2^=55.9, p\<0.001                                                        
   1 least deprived                                    826                       25.0   331   19.6   1157   71.4
   2                                                   812                       24.6   357   21.1   1169   69.5
   3                                                   703                       21.3   349   20.7   1052   66.8
   4                                                   554                       16.8   352   20.7   906    61.1
   5 most deprived                                     399                       12.1   300   17.7   699    57.1
   Missing                                             6                         0.2    3     0.2    9      66.7
  Time since diagnosis (years)   χ^2^=4.1, p=0.25                                                           
   1                                                   848                       25.7   400   23.6   1248   67.9
   2                                                   834                       25.3   414   24.5   1248   66.8
   3                                                   806                       24.4   442   26.1   1248   64.6
   5                                                   812                       24.6   436   25.8   1248   65.1

IMD, index of multiple deprivation; NHL, non-Hodgkin\'s lymphoma.

There was significant difference in the age structure of the non-responders versus responders with a higher proportion of non-responders in the ≥85 years age group (p\<0.001).

Response rates differed according to deprivation status ([table 1](#BMJOPEN2012002317TB1){ref-type="table"}) with a response rate of 71.4% in the least deprived category compared with 57.1% in the most deprived category (p\<0.001).

No difference in response rates by time since diagnosis, sex or cancer type was found (see <https://www.wp.dh.gov.uk/publications/files/2012/12/9284-TSO-2900701-PROMS.pdf> for full details).

Demographics of respondents {#s3c}
---------------------------

Overall, there were more men than women. Median age was 69 years (range 36--102). There was significant variation in the distribution of ethnicity by cancer group with higher proportions of non-white ethnic groups with NHL. There was no significant difference by deprivation between cancer groups. Overall, more than half of the patients reported having an LTC. There were fewer reported LTCs in the breast cohort than in other groups, but this did not reach statistical significance ([table 2](#BMJOPEN2012002317TB2){ref-type="table"}).

###### 

Demographic data by cancer group

                                                            Breast (n=854)   Colorectal (n=802)   Non-Hodgkin\'s lymphoma (n=778)   Prostate (n=866)   Total (n=3300)                               
  ---------------------------------- ---------------------- ---------------- -------------------- --------------------------------- ------------------ ---------------- ------ ----- ------ ------- ------
  Sex                                χ^2^=1700, p\<0.001                                                                                                                                            
   Male                                                     10               1.2                  435                               54.2               419              53.9   848   97.9   1712    51.9
   Female                                                   829              97.0                 348                               43.4               352              45.2   0     0      1529    46.3
   Missing                                                  15               1.8                  19                                2.4                7                0.9    18    2.1    59      1.8
  Age (years)                        χ^2^=401, p\<0.001                                                                                                                                             
   Under 55                                                 231              27.0                 57                                7.1                157              20.2   157   18.1   467     14.2
   55--64                                                   237              27.8                 136                               17.0               173              22.2   173   20.0   692     21.0
   65--74                                                   224              26.2                 280                               34.9               238              30.6   238   27.5   1,108   33.6
   75--84                                                   122              14.3                 246                               30.7               175              22.5   175   20.2   835     25.3
   85+                                                      40               4.7                  83                                10.3               35               4.5    35    4.0    198     6.0
  Ethnicity                          χ^2^=74.6, p\<0.001                                                                                                                                            
   White                                                    768              89.9                 740                               92.3               688              88.4   786   90.8   2982    90.4
   Asian                                                    35               4.1                  19                                2.3                30               3.9    15    1.7    99      3.0
   Black                                                    14               1.6                  11                                1.4                21               2.7    36    4.2    82      2.5
   Mixed                                                    4                0.5                  5                                 0.6                6                0.8    1     0.1    16      0.5
   Other                                                    4                0.5                  0                                 0                  4                0.5    3     0.3    11      0.3
   Missing                                                  29               3.4                  27                                3.4                29               3.7    25    2.9    110     3.3
  IMD category                       χ^2^=4.3, p=0.97                                                                                                                                               
   1 least deprived                                         211              24.7                 198                               24.7               202              26.0   215   24.8   826     25.0
   2                                                        210              24.6                 199                               24.8               183              23.5   220   25.4   812     24.6
   3                                                        184              21.5                 159                               19.8               177              22.7   183   21.1   703     21.3
   4                                                        141              16.5                 147                               18.3               125              16.1   141   16.3   554     16.8
   5 most deprived                                          104              12.2                 98                                12.2               91               11.7   106   12.2   399     12.1
   Missing                                                  4                0.5                  1                                 0.1                0                0      1     0.1    6       0.2
  Time since diagnosis (years)       χ^2^=5.5, p=0.78                                                                                                                                               
   1                                                        215              25.2                 202                               25.2               197              25.3   234   27.0   848     25.7
   2                                                        212              24.8                 215                               26.8               187              24.0   220   25.4   834     25.3
   3                                                        204              23.9                 195                               24.3               207              26.6   200   23.1   806     24.4
   5                                                        223              26.1                 190                               23.7               187              24.0   212   24.5   812     24.6
  Other long-term health condition   χ^2^=12.1, p=0.06                                                                                                                                              
   Yes                                                      435              50.9                 432                               53.9               435              55.9   501   57.9   1803    54.6
   No                                                       353              41.3                 309                               38.5               287              36.9   299   34.5   1248    37.8
   Do not know                                              30               6.9                  23                                2.9                33               4.2    27    3.1    113     3.4
   Missing                                                  36               4.2                  38                                4.7                23               3.0    39    4.5    136     4.1
  Disease status                     χ^2^=390.0, p\<0.001                                                                                                                                           
   Remission                                                677              79.3                 625                               77.9               526              67.6   399   46.1   2227    67.5
   Rx but present                                           26               3.0                  32                                4.0                81               10.4   144   16.6   283     8.6
   Not treated                                              4                0.5                  6                                 0.7                43               5.5    78    9.0    131     4.0
   Recurrence                                               30               3.5                  20                                2.5                30               3.9    8     0.9    88      2.6
   Not sure                                                 58               6.8                  69                                8.6                53               6.8    140   16.2   320     9.7
   Missing                                                  59               6.9                  50                                6.2                45               5.8    97    11.2   251     7.6

IMD,index of multiple deprivation; NHL, non-Hodgkin\'s lymphoma.

Missing data {#s3d}
------------

Missing data levels were extremely low, typically less than 5% for most fields. SDI had slightly higher levels of missing data with completeness ranging from 80% to 85%. For the regression modelling ([tables 4](#BMJOPEN2012002317TB4){ref-type="table"}[](#BMJOPEN2012002317TB5){ref-type="table"}[](#BMJOPEN2012002317TB6){ref-type="table"}--[7](#BMJOPEN2012002317TB7){ref-type="table"}) which used complete case analysis approach, completeness levels were lower and ranged from 60% (colorectal, prostate) to 83% (breast). There was no evidence that the prevalence of missing data was related to the order of the questions after examining the levels of completeness for questions at the beginning compared with the end of the form.

Helpline calls and other contact from survey participants {#s3e}
---------------------------------------------------------

Sixty-four calls were made to the helpline, while further information about patient status was received via letters from patients (11) and NHS Trusts (2). The total number of enquiries was 77, representing 0.02% of the study cohort.

Generic PROMs {#s3f}
-------------

Responses for the five EQ5D questions demonstrated that a higher percentage of NHL patients reported problems with self-care, mobility and usual activities. Two-thirds of breast cancer patients reported some degree of pain (see online supplementary table 1).

When detailed responses for the five EQ5D questions were summarised by time since diagnosis, there were no significant differences for pain, mobility, usual activities or self-care. However, the percentage reporting no anxiety or depression symptoms increased significantly from 55% at 1-year postdiagnosis to 66% after 5 years (p=0.01; see online supplementary table 2).

Skewed weighted-health scores were obtained from the EQ5D by cancer group (see online [supplementary figure](http://bmjopen.bmj.com/lookup/suppl/doi:10.1136/bmjopen-2012-002317/-/DC1) 1). The prostate group had significantly higher median (0.88) scores than the other three groups (0.84; p=0.001). The proportion of the populations reporting high QoL scores ranged from 24.4% for breast to 40% for prostate cancer ([table 3](#BMJOPEN2012002317TB3){ref-type="table"}). Conversely, the proportion reporting low QoL scores ranged from 8.9% for breast to 13.1% for NHL. For all tumour groups, irrespective of remission status, the percentage of individuals reporting lower QoL scores increased as the number of other LTCs increased (see online [supplementary tables 3 and 4](http://bmjopen.bmj.com/lookup/suppl/doi:10.1136/bmjopen-2012-002317/-/DC1)).

###### 

EQ5D outcome category by cancer subgroup

                          'High' QoL (Scores=1)   Medium QoL (0.5≤Scores\<1)   Low QoL (Scores\<0.5)   Missing                      
  ----------------------- ----------------------- ---------------------------- ----------------------- --------- ----- ------ ----- -----
  Breast                  208                     24.4                         514                     60.2      76    8.9    56    6.6
  Colorectal              255                     31.2                         434                     54.1      87    10.8   26    3.2
  Non-Hodgkins lymphoma   247                     31.7                         398                     51.2      102   13.1   31    4.0
  Prostate                347                     40.0                         390                     45.0      81    9.4    48    5.5
  Total                   1057                    32.0                         1736                    52.6      346   10.5   161   4.9

QoL, quality of life.

Result by tumour type {#s3g}
---------------------

Multivariable ordered logistic regression ([tables 4](#BMJOPEN2012002317TB4){ref-type="table"}[](#BMJOPEN2012002317TB5){ref-type="table"}[](#BMJOPEN2012002317TB6){ref-type="table"}--[7](#BMJOPEN2012002317TB7){ref-type="table"}) identified three factors which were consistently associated with lower QoL scores irrespective of tumour type: the presence of LTCs, undertaking little physical activity and self-reported disease status.

###### 

Ordered Logistic Regression Model EQ5D in breast cancer patients (n=709, pseudo R^2^=0.16, p\<0.001)

  Characteristic                  OR\*   95% CI   p Value   
  ------------------------------- ------ -------- --------- ---------
  Age (years)                                               
   \<55                           REF                       
   55--64                         0.69   0.45     1.06      0.09
   65--74                         0.36   0.22     0.58      \<0.001
   75--84                         0.59   0.32     1.08      0.09
   85+                            1.61   0.57     4.52      0.36
  Deprivation                                               
   1 least deprived               REF                       
   2                              1.03   0.66     1.62      0.88
   3                              1.10   0.68     1.77      0.71
   4                              0.93   0.55     1.56      0.78
   5 most deprived                3.00   1.64     5.50      \<0.001
  Physical activity†              0.88   0.82     0.95      \<0.001
  Number of other LTC (excl BP)                             
   0                              REF                       
   1                              1.84   1.25     2.70      0.002
   2+                             7.30   4.45     11.93     \<0.001
  Treatment\*                                               
   Radio+chemo+surgery+hormone    REF                       
   Radio+chemo+surgery            0.67   0.38     1.20      0.18
   Radio+surgery                  0.51   0.29     0.90      0.02
   Radio+surgery+hormone          0.56   0.33     0.96      0.04
   Surgery only                   1.00   0.55     1.84      0.99
   Other                          0.92   0.53     1.58      0.76
  Ethnicity                                                 
   White                          REF                       
   Mixed                          0.50   0.06     4.29      0.53
   Asian                          1.96   0.77     5.01      0.16
   Black                          0.29   0.08     0.98      0.05
   Other                          2.20   0.17     29.32     0.55
  Disease status                                            
   Remission                      REF                       
   Rx but present                 1.49   0.56     3.93      0.43
   Not treated                    .      .        .         .
   Recurrence                     4.70   1.92     11.52     0.001
   Not sure                       2.51   1.27     4.96      0.008
  Time since diagnosis (years)                              
   1                              REF                       
   2                              1.02   0.64     1.62      0.95
   3                              0.88   0.55     1.41      0.60
   5                              0.93   0.59     1.47      0.76

\*Odds of reporting 'medium' or 'low' QoL EQ5D scores compared with 'high' QoL scores where 'high', 'medium' and 'low' QoL was defined as scores=1, 0.5≤scores\<1 and scores\<0.5, respectively.

†Amount of physical activity performed each week quantified according to the Chief Medical Officer of England\'s recommendations.[@R16]

LTC, long-term condition; QoL, quality of life.

###### 

Ordered Logistic Regression Model EQ5D in colorectal patients (n=485, pseudo R^2^=0.18, p\<0.001)

  Characteristic                  OR     95% CI   p Value   
  ------------------------------- ------ -------- --------- ---------
  Age (years)                                               
   \<55                           REF                       
   55--64                         1.28   0.59     2.75      0.53
   65--74                         1.16   0.57     2.35      0.69
   75--84                         1.23   0.57     2.64      0.59
   85+                            2.45   0.93     6.41      0.07
  Sex                                                       
   Male                           REF                       
   Female                         1.22   0.81     1.82      0.34
  Deprivation                                               
   1 least deprived               REF                       
   2                              0.83   0.48     1.43      0.50
   3                              0.57   0.33     1.00      0.05
   4                              0.62   0.34     1.13      0.12
   5 most deprived                1.17   0.58     2.34      0.66
  Physical activity\*             0.83   0.76     0.90      \<0.001
  Number of other LTC(excl BP)                              
   0                              REF                       
   1                              2.09   1.29     3.37      \<0.001
   2+                             4.83   2.85     8.21      \<0.001
  Treatment†                                                
   Surgery only                   REF                       
   Radio+chemo+surgery            1.15   0.60     2.21      0.67
   Chemo+surgery                  1.35   0.85     2.17      0.21
   Other                          1.58   0.77     3.22      0.21
  Ethnicity                                                 
   White                          REF                       
   Mixed                          1.72   0.24     12.42     0.59
   Asian                          1.99   0.46     8.54      0.36
   Black                          1.14   0.26     4.92      0.86
   Other                          1.72   0.24     12.42     0.59
  Disease status                                            
   Remission                      REF                       
   Rx but present                 7.03   2.44     20.21     \<0.001
   Not treated                    0.16   0.01     2.63      0.20
   Recurrence                     4.56   1.54     13.49     0.01
   Not sure                       2.67   1.23     5.79      0.01
  Stoma                                                     
   No                             REF                       
   Yes                            1.32   0.80     2.19      0.27
  Difficulty controlling bowels                             
   No                             REF                       
   Yes                            2.30   1.43     3.72      \<0.001
  Leak urine                                                
   No                             REF                       
   Yes                            1.41   0.87     2.30      0.16
  Time since diagnosis (years)                              
   1                              REF                       
   2                              0.72   0.42     1.22      0.22
   3                              1.03   0.59     1.81      0.92
   5                              0.85   0.49     1.48      0.56

\*Amount of physical activity performed each week quantified according to the Chief Medical Officer of England\'s recommendations.[@R16]

†Odds of reporting 'medium' or 'low' QoL EQ5D scores compared with 'high' QoL scores where 'high', 'medium' and 'low' QoL was defined as scores=1, 0.5≤scores\<1 and scores\<0.5, respectively.

LTC, long-term condition; QoL, quality of life.

###### 

Ordered Logistic Regression Model EQ5D in NHL patients (n=614, pseudo R^2^=0.15 p\<0.001)

  Characteristic                       OR     95% CI   p Value   
  ------------------------------------ ------ -------- --------- ---------
  Age (years)                                                    
   \<55                                REF                       
   55--64                              0.89   0.55     1.45      0.65
   65--74                              1.23   0.75     1.99      0.41
   75--84                              1.60   0.94     2.73      0.08
   85+                                 2.13   0.84     5.39      0.11
  Sex                                                            
   Male                                REF                       
   Female                              1.25   0.89     1.74      0.19
  Deprivation                                                    
   1 least deprived                    REF                       
   2                                   1.06   0.67     1.69      0.80
   3                                   1.21   0.75     1.95      0.43
   4                                   1.64   0.97     2.76      0.07
   5 most deprived                     1.19   0.65     2.21      0.57
  Physical activity\*                  0.91   0.84     0.98      0.01
  Number of other LTC (excluding BP)                             
   0                                   REF                       
   1                                   2.16   1.44     3.24      \<0.001
   2+                                  7.26   4.51     11.69     \<0.001
  Treatment†                                                     
   Chemo only                          REF                       
   Radio+chemo                         0.81   0.47     1.41      0.46
   Chemo+antibody                      0.93   0.55     1.59      0.80
   Radio+chemo+other                   1.55   0.87     2.77      0.14
   Other                               0.96   0.63     1.46      0.86
  Ethnicity                                                      
   White                               REF                       
   Mixed                               2.78   0.28     27.7      0.38
   Asian                               0.68   0.29     1.59      0.38
   Black                               0.91   0.33     2.49      0.85
   Other                               0.61   0.09     4.39      0.62
  Disease status                                                 
   Remission                           REF                       
   Rx but present                      2.57   1.52     4.33      \<0.001
   Not treated                         0.83   0.17     3.96      0.82
   Recurrence                          3.73   1.68     8.29      0.001
   Not sure                            3.04   1.58     5.84      0.001
  Time since diagnosis (years)                                   
   1                                   REF                       
   2                                   0.62   0.38     0.99      0.05
   3                                   0.60   0.38     0.96      0.03
   5                                   0.57   0.36     0.90      0.02

\*Amount of physical activity performed each week quantified according to the Chief Medical Officer of England\'s recommendations.[@R16]

†Odds of reporting 'medium' or 'low' QoL EQ5D scores compared with 'high' QoL scores where 'high', 'medium' and 'low' QoL was defined as scores=1, 0.5≤scores\<1 and scores\<0.5, respectively.

LTC,long-term condition; QoL, quality of life.

###### 

Ordered Logistic Regression Model EQ5D in prostate patients (n=524, pseudo R^2^=0.22, p\<0.001)

  Characteristic                  OR     95% CI   p Value   
  ------------------------------- ------ -------- --------- ---------
  Age (years)                                               
   \<55                           REF                       
   55--64                         1.32   0.41     4.30      0.64
   65--74                         1.72   0.55     5.38      0.36
   75--84                         1.32   0.41     4.30      0.64
   85+                            1.92   0.42     8.78      0.40
  Deprivation                                               
   1 least deprived               REF                       
   2                              1.09   0.64     1.85      0.74
   3                              1.19   0.68     2.08      0.55
   4                              1.61   0.88     2.95      0.13
   5 most deprived                2.57   1.31     5.04      0.01
  Physical activity\*             0.82   0.75     0.88      \<0.001
  Number of other LTC(excl BP)                              
   0                              REF                       
   1                              1.55   0.94     2.54      0.09
   2+                             4.28   2.62     7.01      \<0.001
  Treatment†                                                
   Radio+hormone                  REF                       
   Surgery only                   0.39   0.21     0.71      \<0.001
   Hormone only                   1.68   0.85     3.33      0.14
   Radio only                     0.94   0.53     1.66      0.83
   Active surveillance only       1.16   0.47     2.88      0.75
   Other                          --     --       --        --
  Ethnicity                                                 
   White                          REF                       
   Mixed                          3.82   0.07     203.44    0.51
   Asian                          3.21   0.56     18.49     0.19
   Black                          2.54   0.96     6.73      0.06
   Other                          0.00   0.00     .         0.98
  Disease status                                            
   Remission                      REF                       
   Rx but present                 1.75   0.94     3.26      0.08
   Not treated                    1.06   0.37     3.05      0.91
   Recurrence                     1.71   0.17     16.91     0.65
   Not sure                       1.48   0.85     2.58      0.17
  Urinary leakage                                           
   No                             REF                       
   Yes                            3.52   2.32     5.35      \<0.001
  Erectile dysfunction                                      
   No                             REF                       
   Yes                            1.46   0.96     2.23      0.08
  Difficulty controlling bowels                             
   No                             REF                       
   Yes                            1.62   0.90     2.92      0.10
  Time since diagnosis, years                               
   1                              REF                       
   2                              0.83   0.50     1.40      0.49
   3                              0.80   0.47     1.36      0.41
   5                              0.77   0.45     1.33      0.36

\*Amount of physical activity performed each week quantified according to the Chief Medical Officer of England\'s recommendations[@R16]

†Odds of reporting 'medium' or 'low' QoL EQ5D scores compared with 'high' QoL scores where 'high', 'medium' and 'low' QoL was defined as scores=1, 0.5≤scores\<1 and scores\<0.5, respectively.

**LTC,** long-term condition; QoL, quality of life.

Breast cancer {#s3h}
-------------

Increasing the number of LTCs, having recurrence of disease or being uncertain of disease status were associated with poorer outcomes across all three measures: the presence of one (OR 1.84, 95% CI 1.25 to 2.70) or two or more (OR 7.30, 95% CI 4.45 to 11.93) LTCs was significantly associated with lower QoL scores. Individuals self-reporting recurrent disease (OR 4.70, 95% CI 1.92 to 11.52) or those uncertain about their disease status (OR 2.51, 95% CI 1.27 to 4.96) were significantly more likely to report lower QoL scores compared with those self-reporting remission ([table 4](#BMJOPEN2012002317TB4){ref-type="table"}).

Increasing age (apart from those aged 85 years or older) and more days undertaking physical activity were significantly associated with better outcomes in EQ5D, SDI and FACT-B measures: those aged 65--74 reported significantly higher QoL scores compared with under 55 s (OR 0.36, 95% CI 0.22 to 0.58). Increasing physical activity was associated with higher QoL scores with each additional reported day per week of physical activity reducing the odds of a lower score by 12% (OR 0.88, 95% CI 0.82 to 0.95).

Individuals from the most deprived areas were significantly more likely to report lower EQ5D-derived QoL scores than those from the most affluent areas (OR 3.00, 95% CI 1.64 to 5.50). Poorer outcomes in FACT-B items were associated with being in the most deprived category.

Colorectal cancer {#s3i}
-----------------

The presence of one (OR 2.09, 95% CI 1.29 to 3.37) or two or more (OR 4.83, 95% CI 2.85 to 8.21) LTCs was significantly associated with lower QoL scores. Those who completed the questionnaire while undergoing treatment (OR 7.03, 95% CI 2.44 to 20.21), experiencing recurrent disease (OR 4.56, 95% CI 1.54 to 13.49) or who were uncertain about their disease status (OR 2.67, 95% CI 1.23 to 5.79) had significantly increased odds of reporting lower QoL scores compared with those reporting remission ([table 5](#BMJOPEN2012002317TB5){ref-type="table"}).

Increasing physical activity was significantly associated with a 17% decrease in the odds of a lower QoL score with each additional day per week of physical activity (OR 0.83, 95% CI 0.76 to 0.90).

In total, 23.5% reported urinary leakage, 19% difficulty controlling their bowels and 19.2% had a stoma. Individuals experiencing any difficulty controlling their bowels were more than twice as likely to report lower QoL scores (OR 2.30, 95% CI 1.43 to 3.72). The presence of a stoma or urinary leakage was not significantly associated with QoL.

Greater difficulties with holidays and travel were reported by those with colorectal cancer compared with other cancers. For example, only 51% of colorectal respondents reporting no difficulty compared with 64% with breast or prostate cancer.

Non-Hodgkin\'s lymphoma {#s3j}
-----------------------

The presence of one (OR 2.16, 95% CI 1.44 to 3.24) or two or more (OR 7.26, 95% CI 4.51 to 11.69) LTCs was significantly associated with lower QoL scores. Those currently being treated (OR 2.57, 95% CI 1.52 to 4.33), experiencing a recurrence (OR 3.73, 95% CI 1.68 to 8.29) or who were not sure about their disease status (OR 3.04, 95% CI 1.58 to 5.84) had increased odds of reporting lower QoL scores compared with those in remission. These same factors were associated with poorer outcomes on the SDI and FACT-Lym items ([table 6](#BMJOPEN2012002317TB6){ref-type="table"}).

A significant positive association between increasing physical activity and QoL was seen with each additional day of physical activity reducing the odds of lower QoL score by 9% (OR 0.91, 95% CI 0.84 to 0.98). QoL seemed to improve with time from diagnosis for NHL, but the trend was not significant (p=0.100).

Prostate cancer {#s3k}
---------------

The presence of two or more LTCs (OR 4.28, 95% CI 2.62 to 7.01) or being in the most deprived category (OR 2.57, 95% CI 1.31 to 5.04) were significantly associated with lower QoL scores, as well as increased social distress and difficulties identified by FACT-P ([table 7](#BMJOPEN2012002317TB7){ref-type="table"}).

Patients who had surgery only (compared with radiotherapy and hormone treatment) had significantly higher QoL scores (OR 0.39, 95% CI 0.21 to 0.71) as did those reporting more days of physical activity (OR 0.82, 95% CI 0.75 to 0.88).

In total, 38.5% of prostate patients reported some degree of urinary leakage, 12.9% reported difficulty controlling their bowels and 58.4% reported being unable to have an erection with a further 11% reporting significant difficulty in having or maintaining an erection. The presence of urinary leakage was significantly associated with lower QoL scores (OR 3.52, 5% CI 2.32 to 5.35). Erectile dysfunction and difficulty controlling bowels were not significantly associated with QoL scores.

Prostate survivors had significantly lower overall social distress scores on the SDI as well as fewer problems in all three subscales (everyday living, money matters, self and others) compared with other cancer types.

Fear of recurrence and dying {#s3l}
----------------------------

Almost half (47.3%) of the patients reported fear of recurrence and over a quarter (26.8%) reported fear of dying (see online [supplementary table 5](http://bmjopen.bmj.com/lookup/suppl/doi:10.1136/bmjopen-2012-002317/-/DC1)). Both of these fears decreased significantly with time since diagnosis.

Physical activity {#s3m}
-----------------

Around one-fifth (21.4%) of participants reported taking 30 min or more of physical activity at least 5 days a week (in line with the Chief Medical Officer\'s recommendations). This varied by cancer: 16.5% for NHL, 19% for breast, 20.2% for colorectal and 29% for prostate. Overall, 29.8% of patients reported doing no physical activity; this varied by cancer group with 33.5% of NHL, 31.5% of colorectal and 27.4% of both breast and prostate survivors doing no physical activity.

Discussion {#s4}
==========

This study represents the largest European survey of survivors of multiple cancer types at clearly defined time points from diagnosis and demonstrates the feasibility of this straightforward method of collecting informative self-reported PROMs data on population-based cohorts of individuals living with and beyond a diagnosis of cancer in England. The process eliminates many of the potential biases that have hindered the collection of population-based cancer PROMs data in the past originating from the use of clinical trial data or acute service provider units for recruitment.[@R30] English cancer registries, which capture approximately 98--99% of all cancers diagnosed in England,[@R31] provide a reliable denominator population from which to identify eligible participants.

Acceptability and validity {#s4a}
--------------------------

The relatively high response rate, low level of missing data and low number of calls to the dedicated 24 h helpline suggest that the methodology is acceptable to the majority of participants. However, the finding of lower participation among the elderly or those residing in areas with the greatest socioeconomic deprivation would suggest that individuals from these vulnerable groups may need to be assessed by alternative methods. While the questionnaires were identified as having face and content validity by a panel of health and social care professionals prior to use this study does not permit us to comment on the responsiveness or reliability of the instruments. However, the core components of the questionnaires had been identified by independent review as being reliable and appropriate for use in this setting.[@R13; @R14; @R15]

Key results {#s4b}
-----------

The QoL of survivors for all four cancers was significantly related to self-reported disease status (remission versus relapse/uncertain), age and the presence of LTCs. QoL appeared to either remain constant or improve slightly as time from diagnosis increased. This suggests that some problems experienced by cancer patients persist for long periods.

We have quantified the community prevalence of previously known late morbidities and assessed their impact on QoL. Problems relating to urinary and bowel control have been shown to be common with nearly 40% of prostate survivors reporting urinary leakage and 13% reporting difficulty in controlling their bowels. Similarly, among colorectal survivors, nearly a quarter reported urinary leakage and 19% reported difficulty in controlling their bowels. These rates are comparable to other studies of cancer patients,[@R32] but exceed those seen in non-cancer populations where the prevalence of urinary incontinence in adult men was 4.5% overall, rising to 16 for over 75-year-olds.[@R33] In this study, the presence of 'urinary leakage' in prostate survivors and 'of difficulty controlling their bowels' in colorectal survivors were significantly associated with lower QoL scores making such symptoms important to address. Erectile dysfunction in prostate survivors, though common, did not significantly impact on QoL. The finding that QoL or physical problems such as difficulty controlling bowels or incontinence do not appear to be less prevalent 5 years following treatment may suggest that individuals are not receiving adequate help or treatment for these conditions. Greater efforts should be made in prevention and early intervention for problems resulting from cancer treatment, and directed at those most at the risk of the long-term problems identified from this study.

Comparison with the general population data {#s4c}
-------------------------------------------

Most survivors in this study who were in remission and did not report an LTC were found to have a high QoL score. However, even the subgroup in remission with no LTC reported lower QoL scores than the data available from general population studies ([table 8](#BMJOPEN2012002317TB8){ref-type="table"}). Some of these differences may be accounted for by age, as the Health Survey for England (HSE; 2008)[@R34] and the General Practice Patient Survey[@R35] cohorts were substantially younger than the reported cancer study cohort. This assumption is supported from the HSE cohort aged over 45 years (median age 63, n=7672) which reported a reduction in QoL scores (good 45%, moderate 46% and poor 9%).

###### 

Comparison of quality of life scores with other population data

                                     Health survey for England (HSE 2008)[@R34]   GP population survey (GPPS)[@R35]   GP population Survey (GPPS)[@R35]   This survey          
  ---------------------------------- -------------------------------------------- ----------------------------------- ----------------------------------- ------------- ------ ------
  Number of respondents              14116                                        7672                                426933                              193285        3300   848
  Median age                         48                                           63                                  48                                  39            69.3   63.2
  'High' QOL (Scores=1) (%)          56.0                                         45.4                                50.6                                73.8          32.0   51.4
  'Medium' QOL (0.5≤Scores\<1) (%)   37.7                                         45.6                                41.6                                25.2          52.6   44.3
  'Low' QOL (Scores\<0.5) (%)        6.3                                          9.0                                 7.8                                 0.9           10.5   2.1

LTC, long-term condition; QoL, quality of life.

Long-term conditions {#s4d}
--------------------

The presence of one or more LTCs, other than their cancer diagnosis, was associated with lower QoL scores in all four cancer groups and mirrors findings from other studies.[@R2] [@R36] The presence of multimorbidity and LTCs identifies subsets of survivors who may require more active support than others. This needs to be factored into risk stratification models as health services move away from hospital-based cancer follow-up towards a greater focus on self-management.

Physical activity {#s4e}
-----------------

The extent to which cancer survivors take physical activity has not previously been reported in England. The findings agree with those from the USA,[@R37] suggesting that prostate cancer survivors are more likely than others to take moderate or vigorous physical activity. We observed an association between higher levels of activity and higher QoL scores, but it is not possible to assess from a cross-sectional survey whether there is a causal relationship.

A smaller percentage of study respondents (21.4%) met the Chief Medical Officer of England\'s recommendations for physical activity when compared with the HSE (2008) in which 34% of adults met these guidelines.[@R34] Restricting the HSE data to a similar age profile as the study participants (60--75 years) saw similar levels of physical activity (23%). The HSE data found a trend of decreased physical activity with increasing age; yet, in this study, prostate survivors (the oldest subgroup) reported higher physical activity levels.

Limitations {#s4f}
-----------

The presence of multiple cancer groups and time points, along with some missing data (typically \<5%), may have resulted in either a lack of power for certain analyses or type I errors (false-positive results) due to the number of comparisons. For example, investigating whether the QoL of those living with recurrent disease differed from those survivors who had been 'cured'. The non-response rate varied significantly by cancer group, deprivation category and age, which could result in selection bias when generalising results. To overcome the bias associated with deprivation and age, we propose extension of the pilot study to the largest possible cohorts available nationally; analyses and interpretation of these data will be performed with maximum sensitivity to these areas.

Our study excluded those treated in the private sector (estimated to be under 5% of cancer cases in England[@R38]). Treatments may also have changed over the 1--5-year period used to select survivors and it is therefore possible the results reflect these changes.

The study relied on self-reporting of LTCs, response to treatment and disease status. This information was not independently verified.

We also acknowledge that measures related to the FACT component are primarily intended for use around the time of treatment rather than for survivorship work. Space limitations precluded a more detailed description of results incorporating the FACT and SDI components. However, a comprehensive report including these additional findings has been compiled and can be accessed via the DH website (<https://www.wp.dh.gov.uk/publications/files/2012/12/9284-TSO-2900701-PROMS.pdf>).

Where next for cancer PROMs in England? {#s4g}
---------------------------------------

The use of cancer PROMs has generally been restricted to clinical research, especially clinical trials or small studies. While important work has been undertaken to develop approaches for the measurement of PROMs, they have not been incorporated into routine measurement at a whole health system level. This study demonstrates that population-based survey approaches are feasible and yield acceptable response rates. This approach could provide important insights into where improvement efforts should be targeted to reduce the long-term burden of cancer and its treatments on the growing number of cancer survivors.

Improving QoL in patients with LTC is one of the key goals of English government health policy (forming Domain 2 of the NHS Outcomes Framework).[@R39] The approach we report should be scaled up and integrated within routine health outcome assessment on a national basis so that the results can be distilled down to hospital/service provider level, as has been done in relation to the experience of acute care of cancer patients.[@R12] Improvements in quality of survivor care could then be driven by publishing hospital/provider level data. As a result of the findings of this pilot, a national roll-out to all individuals diagnosed 1--3 years earlier with colorectal cancer in England is being performed in January 2013. A similar roll-out to those diagnosed with prostate cancer is planned, while pilot questionnaires for those with bladder, cervical, endometrial and ovarian cancer are being prepared. To further understand the developmental trajectory of morbidity burden, a longitudinal survey of respondents to the pilot is being undertaken, with a survey 1 year on having been undertaken and consideration for a further data collection point after another 12 months.

Our findings support the on-going international efforts to identify risk factors for poor health-related QoL outcomes following a cancer diagnosis. These include the presence of other LTCs, deprivation and limited physical activity. These, along with the high prevalence of on-going condition-specific problems such as bowel, urinary and erectile dysfunction, warrant the attention by cancer services.
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